MiR-495 suppresses mesendoderm differentiation of mouse embryonic stem cells via the direct targeting of Dnmt3a.
Embryonic stem cells (ESCs) are promising resources for clinical therapies due to their potential to generate multiple cell types. The dynamic expression of de novo methyltransferases (Dnmt3a and Dnmt3b) is essential to ESCs; however, the regulatory mechanism of Dnmt3a or Dnmt3b expression in ESCs is still poorly understood. Here, we reported that decreased expression of microRNA-495 (miR-495) in the first 2days of embryoid body (EB) formation was required for mouse embryonic stem cell (mESC) differentiation because repressed mesoderm and endoderm lineages were detected in ectopic miR-495 expression mESCs. This effect was reversed by the function blockade of miR-495. We identified Dnmt3a as a functional target of miR-495 and showed that endogenous miR-495 repressed the expression of Dnmt3a in mESCs. Furthermore, the effect of miR-495 on mESCs could be eliminated by Dnmt3a overexpression. Moreover, miR-495 had no effect on the expression of Dnmt3b despite the findings obtained from previous studies that mainly focused on the common characteristics of the regulatory mechanisms of Dnmt3a and Dnmt3b expression. Thus, our studies not only uncovered a previously uncharacterized function of miR-495 in mESC differentiation but also generated a new idea to explore the mechanisms governing the functional difference between Dnmt3a and Dnmt3b.